
-C T

PL BLICATION REPORT

Approved for p.-,,, rt'lxago!
Diatxii)uidon , -1zte!1198

17/88

I1rPLIFICATION AN~D STANDARDIZATION OF DOT-ELISA
FOR H{UMAN SCHISTOSOMIASIS MANSGNI '

BY

Fouad N. E~tor, Michael J. Slek, Jamres B. Pet!-,
and Ramie X a1a

U.S.~ iAVAL MEDICAL RESEARCH UNIT NO- 3
U .AIRI ARAB REPUBLIC OF EGYP'r)

F' O NEW YORK 09527

89 3 0705



J. Para., 73(3), 987. pp. 589-592
0 Amenct Socity of Paritolops 1987

SIMPLIFICATION AND STANDARDIZATION OF DOT-ELISA
FOR HUMAN SCHISTOSOMIASIS MANSONI*

Foued N. Boctor, MlchW J. Ste, Jr., James B. Pitrt, and Ramie Kaali
Immunology Department, U.S. Naval Medical Research Unit #3, NAMRU-3, % Amencan Embasay

A5BrTIR1. Dot-ELISA, a techique that shares the same principles as the enzyme immunoassay, is useful for
detection of anti-Schisosoma mansoni antibodies in the sera of patients with Schistosoma mansoni infections.
The antigens were fixed to the nitrocellulose strips, blocked with 1% bovine serum albumin in 0.05% Tween
20. Patient sera (40) and normal laboratory personnel sera (9) were applied to the sheet directly, without cutting
the strips into small discs. The nitrocellulose sheets are kept in a humid chamber for 30 min and then washed.
After incubation with peroxidase-conjupted goat anti-human antibody, washing, and addition of substrate,
positive reactions appear as brown dots against the white backgound. The room temperature assay takes about
2 hr. The optimum antigen concentration is 20-80 ng per dot and the optimum serum dilution is 1: 100-1:400.
The sensitivity and specificity of the assay are 90-95% and 90%, respectively. The level of positivity of the dot-
ELISA by an arbitrary scale compares with standard micro-ELISA. The single positive reaction in a normal
serum sample in dot-ELISA is also positive in micro-ELISA. Cross-reactivity between the S. mansoni antigen
and human fascioliasis sera was noticed in 2 out of 8 patient sera. Good correlation between the arbitrary level
of dot-ELISA and the absorbance of standardized micro-ELISA shows that the dot-ELISA is useful both for
laboratory and field studies.

Human schistosomiasis is a worldwide para- binding protein antigens to nitrocellulose paper.
sitic disease that affects more than 200 million Recently, a technique for detecting anti-Leish-
persons. Development of rapid and sensitive se- mania antibodies, by using nitrocellulose discs
rological assays for diagnosis is expected to re- to which Leishmania antigen was fixed, has been
place the more cumbersome microscopic ex- described (Pappas et al., 1983). In the present
amination of stool and urine. Enzyme-linked report, we used S. mansoni-derived antigens fixed
immunosorbent assay (ELISA) is a simple, sen- to nitrocellulose strips for detecting anti-Schis-
sitive, and rapid serodiagnostic technique, which tosoma antibodies. The use of such strips greatly
has been widely used for detection of the circu- facilitates the technique, its reproducibility, and
lating antibodies and antigens related to many field applicability.

parasitic diseases (Voller et al., 1976). The stan-
dard ELISA, however, has a limitation as a tool MATERIALS AND METHODS

for field studies. Dot-ELISA, a modification of Antle prnarions

the standard ELISA assay, offers a practical tool Schisosoma mansoni soluble worm antigen (SWAP)

for field studies. The nitrocellulose dot technique and soluble egg antigen (SEA) were prepared from the
Egyptian strain of S. mansoni. Worms and eggs were

was first developed for screening large numbers obtained from infected hamsters according to stan-
of hybridoma antibodies using 1211 reagents dardized procedures. The SWAP and SEA were pre-
(Stenberg and Jeppesen, 1983) by covalently pared by homogenizing the worm or egg preparations

in 0.01 M phosphate-buffered saline (PBS), pH 7.2
(Boros and Warren, 1970; Boctor and Shaheen, 1986).
The respective homogenates were centrifuged at 40,000

Received 13 August 1986; revised 3 December 1986; gand the supernatants extensively dialyzed against PBS.
accepted 6 December 1986. These antigen preparations were then measured for
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t Specialty Laboratories, Inc., Los Angeles, California serially diluted in PBS with 0.05% Tween 20. Sera were
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FIGuRE 1. Dot-ELISA checkerboard strips tested using (A) SWAP and (B) SEA as antigen and pooled sera

from 10 patients with stools positive for S. mansoni (50-100 eggs/g stool).

DOt-ELISA procedure and left to dry. The intensity of the color was judged
Serial dilutions of SEA and SWAP (80-0.5 pg/mI) by the naked eye, and numbers were on an arbitrary

were prepared in PBS. The nitrocellulose paper strips scale of 0.-; +.. .+ .; or + ++ + in reference to the
were divided into small I x I-cm squares using a hard negative control (0). Micro-ELISA was performed as
lead pencil. Two microliters of several different antigen described previously (Boctor and Shaheen, 1986), and
concentrations were dotted on separate squares. The optical densities were measured using Titertek reader
strips were air dried at room temperature for 30 min, (Flow Company. Alexandria, Virginia).
then soaked in a solution consisting of PBS-I% bovine
serum albumin (BSA)-0.05% Tween 20 (PBS-BSA- RESULTS
Tween) for I hr and air dried for 5 min. The strips AntIen con entratlons and serum dilutlons
were either processed immediately or stored at -20 C
for later analysis. In either case, the strips were then Minimum concentrations of 10 pg SWAP/ml
placed in a humid chamber containing a sponge sat- and 5 Ag SEA/ml (equivalent to 20 ng and 10
urated with water, and on its top, a pad of filter paper ng/dot respectively) detected anti-schistosomal
wetted with the PBS-BSA-Tween solution. Subse-
quently. 2 jl of diluted serum were pipetted onto the IgG at 1:50 serum dilutions (Fig. I A, B). How-
nitrocellulose squares that had been previously dotted ever, the optimal concentration of these antigens
with antigen and left in the humid chamber. In addition that can be used to detect specific antibodies in
to control sera, antigen and serum blanks were run in sera diluted as low as 1:3,200 in 80 ng/dot for
parallel. After 30 min incubation, the strips were washed both SWAP and SEA (Fig. I A, B). At all antigen
3-5 times in the PBS-BSA-Tween solution, soaked in
1:500-hl:,000 dilution of peroxidase-conjugated (Sig- concentrations, pooled normal sera gave nega-
ma Chemical Co.) anti-human IgG (jy-chain specific). tive results and nonspecific reactions were not
and reacted at room temperature for 30 min. The strips found in either antigen or serum blank squares.
were washed and soaked in freshly prepared substrate The colored strips can be kept in the dark for
solution, which consisted of 25 pg of dimethosyben-
zidine/mlin0.1 MTris-HCI buffer, pH 7.4, with 0.01% more than I yr at either room temperature or at
HO, (Towbin et al.. 1979). Color developed within -20 C without affecting the stability of the de-
15 min and the strips were then washed with water veloped color.
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A. Different serum samples B, Different serum samples
(2 ul of 1:100 dilution) using (2 )jl of 1:100 dilution) using
40 .g/ml SEA (2 jul per dot). 40 .ug/ml SWAP (2 jil per dot).
FIGURE 2. Dot-ELISA of individual sera obtained from 40 schistosomiasis patients with positive egg counts

and 9 normal laboratory personnel with negative egg counts. The A square contains the SEA antigen and the B
square contains the SWAP antigen. The 2 squares are mirror images, and the negative controls are the last 9
samples on the A square. Conditions are as described in the text.

Incubation time ELISA and the absorbance of micro-ELISA (Ta-

The optimum incubation time for both antigen ble 1).

and serum was between 30 and 60 min and was DISCUSSION
30-60 min for the conjugate. ELISA is a sensitive technique for detecting
Conjugate dilution the antibodies and antigens of many parasites

Different conjugate preparations gave different (Voller et aL., 1976). However, the procedure has

optimum dilutions. However, 1:500-1: 1,000 di- limitations in field studies. Dot-ELISA shares the

lutions of conjugate were found to be optimal same principles of ELISA; the major difference

for most preparations, is in the binding ofantigen to nitrocellulose paper
as a solid phase rather than coating ofthe plastic

Reproducibility ad cross-re vity microwells. The original use of dot-ELISA was

When 10 individual sera were repeatedly tested, for screening hybridoma supernatants using [- 
2 11

the level of'positivity did not significantly change anti-mouse Ig as detector reagent (Sternberg and

among the experiments. When sera from 8 pa- Jeppesen, 1983). Pappas et al. (1983) used a small
tients with fascioliasis were tested, 2 gave weakly
positive reactions with SWAP, but none cross-
reacted with SEA. TABLE I. Comparison between micro-ELISA ahsor-

bance and dot-ELISA positjvi.*
Coirlation of dot-ELISA wtith micro-ELISA

MIr-LISA

Forty individual samples of serum were used *M,-EL.ISA a n N r m

at dilutions of 1:100 with a concentration of 40

gg/ml (80 ng/dot) of SWAP or SEA to detect IgG .. .5 2o

antibodies with dot-ELISA (Fig. 2A, B). In a mi- 0,30-ca is

cro-ELISA test, 10 tg of the antigens/ml with 50 0204),V
Al/well were compared. The results showed a good 0 . (ncaeono))

correlation between the visual grading of the dot- ',SWAP, ,sd (,F,9 .nlgw (Eig. 20).

.
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tor and Shaheen, 1986). One of the normal sera PAPPAS, M. G., R. HAmKOWSKi, AND W. T. HOCKMEY R.
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agnosis of visceral leishmaniasis. Journal of Im-tive in the 2 techniques or this person may have munological Methods 64: 205-214.
antibody to Schistosoma due to antigen exposure PELLEY, R. P., K. S. WARREN, AND P. JORDAN. 1977.
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STERMERo, J., AND P. JEPPESEN. 1983. Dot-blotting:SWAP and SEA could be used for detecting an- a novel screening for antibodies in hybridoma.
tibodies with a concentration of 20-80 ng anti- Journal of Immunological Methods 64: 39-43.
gen/dot. A serum dilution of 1:100-1:400 was TOwRIN, H., T. STAENHULtN, AND J. GORDON. 1979.
shown to be optimal. The known cross-reactivity Electrophoretic transfer of proteins from poly-
between S. mansoni and Fasciola species anti- acrylamide gels to nitrocellulose sheets: Procedure

and some applications. Proceedings of the Na-
gens appears to be resolved by using purified tional Academy of Science of the United States of
Schistosoma antigens (Pelley et al., 1977; Mott America 76: 4350-4354.
and Dixon, 1982; Tsang et al., 1983; Boctor and TSANG, V. G., K. HANcocK, M. A. KELLY, B.C. WILSON,
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